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The Puturo Por \toniQn in Science and Engineering 



U.t orMMTMENrOPHIAlTH 

■OUCATIONAWIIPAMI 
NATIONAL INSTITUTI OF 
■pueATION 

tHil DOCUMENT HAS IIIN REFRO. 
DUriO EKACTLV AS RECIIVEO fHOM 
IHC PtRSONOR SROANIlATIONOniCIN- 
AtlNO IT POINTS OF View Qlf OPINtOMS 
StATBP 00 NOT NICBiSABILV AePRE' 
SINT OFFICIAL NATIONAL iNSTITUTGOP 
IDUCATIOM POSITION OR P>OLIC¥, 

I am honored to be ptirticipating -■; in absentia in this 
sy%!Dslum. The occasion of our Nation's Bicentennial and the second 
year of the deca^ dedicated by the United Nations to the bettennent 
of women — and thereby the world provides an unique ,fonjm for both 
a retrospective and a prospective view of the progress of women. I 
believe that, on balance, wo' have every reason to view both our recent 
progress and our potential for new success with pride. 



'I regret that Congressional testimony prevents me from hearing 
the opening remarlcs of this distinguished panel and fran particlpatmg 
in subsequent discussions. I am grateful, however, for the opportimity to 
contribute my perspectives molded from mf career In university educatloh 
and administration and from my experiences as the Assistant SecretaTy for 
Education, 

,\ 

The speakers you have heard today have discussed the historical 
and present-day roles of women and their involvement In science. As 
we look tc3ward the future whicli women and science 'necessarily share, 



To be delivered on behalf o£ Dr. Virginia Y. Trotter at the synposiun 
"Bicentennial Retrospectives and Prospectives : Science Education for 
Women" being held in conjimction with the annual meeting of the Merican 
Association for the Advancement of Science, Boston, Massachusetts, 
February 23, 1976. * 



Virginia "Y. Trotter 
Assistant Secretary for Education 
Department of Health, Education and Welfare 



let mo first describe my purccptioiLs of the Korkl of tlio future. Tlion 
I will hrioFly dascribc those educational trends wivich I perceive as 
impacting on that future, and finally I will propose a course i.hlch I 
trust will pTepare us as active participcints and co-equals in that 
future , 

We must begin by rocognizing that the only .constant in our world's 
enviroTTnient today is change a rapid and accelerating rate q£ change. 
In the past 'decade alone we have witnesseSs a staggering leap in our 
basic body of kiowledgo and a similar If not -'more extraordinary 
increase in the technologies which serve us. IVhile there is no magic 
crystal ball with which we can predict the future, we can confidently 
assume that changes will continue at the undijninlshed pace we have been 
experiencing. 

As women and co-equals in that future, we must all, be aware that 
the rapid changes which have .become a hallmark of our era touch every 
aspect of our lives social, econoiiiic, psychological and moral. 

We have seen chaiiges in our social envirorment in such areas as 
increased participation by minorities -- racial and sexual in the 
govemajice of our world and in an ackio^vledgement that every human is 
entitled to an adequate and improved quality of life. 

Dramatic changes in our economic environment are reflected at the 
national level in the fluctuating Cost of Living Index. These changes 
are experienced at the personal level by a reduction in the purchasing 
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pow^x- q( £>Ur ^ol=laJ^H/ Positive products of the changes in our 
ps>^cj^QjQ^jcal eijid moral crwironmenit are roflectnd in our beliof in ' 
the xy^^rG^i-'^ecl vbIu© and cligTiity of himiEui life and in our active 
md Qgjic^ftcd efforts to improve our physical enviromiierit. 

the C'wig^s we have eKpcrienced are most post iv^ly and materially 
expr^ggg^ in %T achievements in science and technology and in 
thei;^ applications which enhtoce our day-to-day lives. These technological 
achi^^^jj^giits ' h^ve placed our country in an envied and emulated position 
of ^^orld J^ad^yship, We have the technology base which provides us 
with basi^ science as well as inventive applications for these sciences 
to ^xxppor^ oifl^ industries. It is imperative j therefore^ to pjovide 
educ^^ j^Qi^ltl 5 %netary and moral si^port not only to this base, but also 
to t}i^ TOt^^^ %o by participation can double this base if we are to 
contj^^^Q to pi'ogress and maintain a position of world leadership, 

We h^^^ nsition what has been called '*the technological 

tnit^^j^y^'' ^^^^ fragile and intangible attribute which has/'to this 
poliit in history 5 insured that though we share out taowledge and our 
prod\4^^5 ^Ith ^ther countries, we mintain a conpetitlve lead in these 
areas pf O^r ^^ertlse* TTie Anerican * -technological Initiative" is 
P^^^ised strength and co^etitive .nature o£ the free will o£ the 

-^®^ican f^bl^C' It is the American people men and wonien who 
prov^gg TTi%entinn to achieve tiiese lofty technical heights. It is 
the %0rit^ People men and women who are the most precious 
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natural rosourcc of our country. 

I bGlixiVG that the beat assunmce tliat ivornon will l)e intinitttoly 
involved in the preservation and aecoloration of our tocJinological 
initiative Is education. fXir U.S. education system is luiique both in 
its role ajid in its abHity to .respond to societal needs. As you 
Imow, the Federal role in American education is to establish broad 
, national educational policy and goals which will assure equity and 
equal opportunities for all our citizens. To nccoinplish these goals, 
we sponsor broad research and innovative projects. We provide technical 
and financial assistance to individuals and institutions to address 
national problems which affect the whole of our society. The concerns 
which the Federal government addressijs are those transcending the 
respcnsibility and/ or capacity of the State and local govermnents . 

. Our educational tradition has bean one of responding to changing 
needs and expectations of our society. We have responded by changing 
the focus of our educational efforts as our nation moved from an 
agrarian to an industrialized power. We responded to the. challenge of 
Sputnik; we have, begun responding to the needs of racial minorities. 
Now we jiTust broaden our field of view to Include women., 

I believe the Federal goveinment and particularly the Education 
Division which I head is taking significant steps to provide women 
oppoi'tunlty and encouragement to excel! through education in any area o£ 
theit endeavDr, be it, in the traBitonal women's roles or in a career 
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hoj',iii wi til thu tuuching if childrGn to bo parents; thoy continue into 
tlie carjy chiUlliood cducal:irn pro^^rtwus and aro continuous through our 
li.f\'toug adult education prognuiis. The succos;; oF our cnUjcational 
ondoavors obviously will not be manifoHted in this year or next year's 
gWiduatos, CXir efforts whilu aimed at all ago levels, races and 
soxos will be producing results over, the noxt number of years and 
the upcoming generations. But our discussion today relates to the 
progress of women in a veiy particular area: science and engineering. 
So let me bring into focus some diVerse facts gleaned from research, 
seminars, etc. about women in science and engineering which have impacted 
on the shaping of our national directions in education. 

- women are numerical ly underrepresentcd in the fields of science 
and engineering (a 1973 survey, of doctoral scientists and 
engineers conducted by the National Academy of Sciences shows ' 
only 9 percent wete women) 

■■ ' ' 

- women tend to be better represented in the social sciences rather 
than the phystcal and life sciences ' , 

- patteTns differ among the subfields of these larger disciplinary 
areas (e.g. , within the physical sciences there are more women 
astronomers than physicists) 

- tradi tonal barriers most comonly thou|ht to restrict participation 
of women in science and engineeriiig have been grouped under three 
headings : 

%j psychological predispositions of women (there is a greater 
inclination among women to, pursue socially oriented 
occipations vdiile men pursue Investigative or 
analytical work) 

" social pressures and mvm Cexpectations of parents and 
teachers lead them to see and encourage sex- appropriate 
behaviors in boys and girls) 

— structural characteristics of scientific and engineering '* 
professions Cspecifically; 1) the tendency of male scientists 
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run Hr, ^^^r proteges; 2) the enip]ia.sis on 

iuu-tinic, uninterrupted involvmont may act to dotor Jarpo 
numbers of raoii from scientific and engincerina fields ^^^d 
S) Ihu peripheTal status of the wonie]i who do In 
fact enter these professions) 

The Rducation Division of the Departmont of Health, Education and Wolfare 
has a strong conmitinent to provide equal opporturij ties for all citizens of 
our comtry. Similarly, wc believe tliat our primo role is that of a chmige 
agent and as such our efforts and involvements must help to assure the . 
continuing socialization of our citimns. The agenda of tonwrroWs education 
will necessarily focus on quality, equity md access. The question becomes: 
How will we acconplish this? 

It would be a simple matter to reach this goal were it not for the 
fact that Americaii. education sewes a democratic society. Educating 
would be easy if at the Federal or State level ^- we could dictate 
values and program content ajid, by the massive iJi&sion of dollars, arrive 
at a product educated on rigid, pre-defined lines. . 

But we cannot - fortunately ^= dictate that a certain number of 
women or men will be scientists or philosophers or clerks. So our efforts 
must be to educate the American public to the broad range of occi^atiaial 
or career paths that are open to thm equally, with their .potential 
' for success independent of societal pressures: and dependent only on their 
free will to succeed. We are conmitted to eradicaling psychological and 
legal barriers to educational or career choices. 



,;jViSJ.^3n^s of forts; 

ice „.c „:lv. you „ a.w .spcciric uxn,,,,,!.., T„„ „fn« „„,„c,Uon. t),e largest , 
™„po„e,. .u,.i„ t„o ,.,ucaUo„ MW.lo,,, .u,.„„t» ..j^ sop.rate 

programs. These progranw Include effort^; in cnrlv CK- I cm 

..toil... iri tariy ^hii^uiOOti cvjucutlon — the 

preparation of caidrcn fo. fc™al schooUn^. F-iH.r p^op-^,, on the ole„e„ta^ 
.Ki secondary lovo, include „ili„,nal education, RiA, and Pollow Tl,rough 

.ve st^port American Indian education p„er^ . p Vi,. ^ to States and 
for individual, nationally competed project, ^der th, ^.rgeny School Aid 
Act. we provide g.ant assistance in the development ,f ^^ogr^v to benefit ' 

the handicapped. We support occ^ational, vocation^ .duJ, education ' C 

prograjns , 

in the postsecondary field our Fiscal 1977 bu^^.t v/Uj provide 
assistance to approxi^tely 2,4 mUion students enrOij^^ jn cojieges 
diversities and other postseconda,y institution, ac..,3 co^^txy. ' We 
believe no stu,lent should denied access to a post...^,„y education because 
Of financial barriers. We support loan programs,, gr^t „„k-st«dy 
programs and certain direct fellcships . Ke also pr^^de a^siskce. 
to developing institutions. 

,1 would 6e re»is3 if 1 failed to n^ntion the effo.^, ,f Women's Progran ' 
Staff in the Office of Education, " IVo ^jor thrusts o, ,,a,f are related 

to: • ^' . 

- |d dSel S"S,eJrSeL^ffi J^tTloped ' ^ 
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^^^inxnu projo^^^J^'^''^'^^ is developing a 
school cof.:silor.H to ec-oLLf ?"?'T '""^ seLnlrr ' 
guidance practices md a^ituSef f^^'' ^o^'biased 
to be counsoled away fro ",'em?n ""ti'^ue 
opportunities at tho oliSlJ? "nf f '"/^ educational 
affects the edurn^ir^nni i ^ secondary level 

The National Institute of Edur-,fi„„ 
Bear on toda,. ai.cus.lon. One is ' V'^^"""^ "Mch 

^^^^ 

Of the Assist.* Secta^ fo. H..cati„„ i's , '"^ 

^i-ri^nation in ....tional institute's ' °' 

B^^ationa. B,uit..ct of 1 ' ^ 

-er contract to ..oiu... ''''''' '''' '' ^ 

practices rSlat^H" teaSSf """^^"^ enployment • 
and other profess!onal%^Saii/,^^^^^ ■ 
; . Public, parochial andl^ivSti ^^^^^ 

1 " guidance and coLnseliTiff I ■ 

availability of ^^-J ^J^flf ^ f^Bis of the 
services for students in i counseling 
adult education secondary, postseconda^y |id 
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venmg far a working conforence on the most criti>.i ■ 

e..c..„. ..... _ ^^^ -^^^^ ; — 

-- women in educational leadership 

-- wCTnen's stuclles 
" changing male roles 
Title IX 

■ ^ C.. elective is « ^de.tand the processes „Mch inequality occurs 

and to develop prevention intervention strategies for redu i^ V 

^lA^^ ^^^^^ xor reducing and eventii^nv 

r ^ "^"^"^^ — - - entire ^ 

2- - - =oc.t.. cr e«orts are o.vio.l, ... part o. a Ur.er socia. 



We in the Education *nivi« inn j ■ 

^ tion Division and certainl)MalX Federal agencies havi 
no mandate to direct fh^^« • • a a j.e5 nave 

direct the coinposition of our future society Inst..^ t 

act: ; . ~ ""^ — - --en .0. 

acftie\T.ng his or her full potentiai t k i- 

potential, j believe our overall Education Division 
program, while sharing financial Hn,^. -ion w vis ion 

„ , . iwutations with all Federal programs is 

well-designed to serve thia Auction. 



^ Vou a3,ed for ^ thoughts on the ^ture for wo.en ^ ,Heir ^ture 
xn science and engin^ring. i belief the co^ined education progr^ is 
v^orking on all levels for the benef 
to all professions includin 



it of women, mis will naturally accrue 



ig science and engineering. 



wortien in scicacu aiid enginocrlnii and their rccoipt of a doctoral clcgrce and^ 
entering the work fiold, The National Scienco Foimdation is supporting several 
projects whicli are testing the premise that, it is not too late even at the 
post-^high sdidol l^evel to reverse the process tl^rough which so many women are. 
steered away from rather than tov^ards the sciences and engineering. This Is 
a valuable undertaking. Another possibillt>^ would be the '*retread-*of tliose 
women who previously earned degrees. Our ^lifelong learning programs are an 
important begiimlrig and%ist rim in tandem with It© vised social attitudes; 
Science Imws no nationality and shoud recognize no distinction of sex, color 
or creed among those who are contribiiting to its advancement* 

We' at tlie rederal level have set our objective to assure equality^ equity 
and access for all out nation's citizens. You as Tnentoers of tlie ^^cation and 
scientific comniiailties must serve as role models for our nation's youth. . You 
must provide guidance j assurance md encouragement as women develop interests 
dn science and engineering. You must work on a personal basis to remove the 
professional biases which discourage participation by women. 

In our zealous efforts on behalf of woran and science ^ we dare not become 
a scientific Tower of Babel* The price of failure ,,is too dear. We will be 
judged in the future on how well we acquit ourselves in discharging our 
unavoidable respmsibllities to women, to science and to society. This is 
a heavy burden^ but one warranting our finest efforts. 

Thank you* 

'###.#. > 



